ABSTRACT: The amphipod crustacean Paramphithoe hystrix is shown by SEM gut-content analysis to eat the tissue of its sponge host Haliclona ventilabrum and to swallow the sponge's siliceous spicules whole. Mandibular molar processes are modified to manipulate the spicules without breakage. The upper lip has pores, possibly mucus-gland ducts, from which mucus secretion appears to coat the spicules prior to swallowing thus preventing injury.
Associations between amphipods and invertebrates, including sponges, have been reported frequently (Arndt 1933 , Vader 1978 , those between invertebrates and paramphithoid amphipods less often. Vader (1978) reported Epimeria parasitica on holothurians and asteriods, and Paramphithoe hystrix was recorded on the sponge Cladocroce ventilabrum' by Fenwick & Steele (1983) . The latter was the first report of a paramphithoid amphipod associated with a sponge.
Paramphithoe hystrix were collected from the sponge Haliclona ventilabrurn at ca 35m depth by SCUBA diving in Bonne Bay, Newfoundland (4g030'N, 57"501W). Amphipods were fixed, preserved, and dissected in 95% ethanol, post-fixed in osmium tetroxide, transferred to Freon, and criticalpoint dried. Mouth-parts and foreguts were mounted on SEM stubs, and foreguts torn open. Specimens were sputter-coated with gold and viewed in a Cambridge Mk 2A Steroscan SEM at either lOkV or 19kV accelerating voltage. Unlike most other sponge associates, P. hystrix is not an inquiline on its sponge host (Vader 1978 , Thomas & Taylor 1981 , but a micropredator. The other paramphithoid reported to be an associate of invertebrates, Epimeria parasitica from echinoderrns, also is considered to be a micropredator on its hosts (Vader 1978) . Modifications of the mouth-parts necessary for processing this diet are minimal. The buccal (posterior) surface of the upper lip is smooth, and has 2 pores, possibly openings of mucus glands ( Fig. 1: 3 & 4) . Such pores have not been found on the upper lip of other amphipod species. The incisor processes are toothed and oblique ( Fig. 1: 5 & 6) ; this allows the amphipod to shear through the spongin fibers of the sponge's skeleton (Bergquist 1978 ). This arrangement is not a specific adaptation for feeding on sponges, being found for example in the free-living amphipod Garnrnarellus angulosus (own unpubl. data). The molar processes appear to be modified to handle the sponge's spicules ( Fig. 1: 6 & 7) . The surfaces of the molars are smooth, except at the posterior edges ( Fig. 1: ?) , in contrast to the rough surfaces of most amphipods' molars (unpubl. own data; see also Olerod 1974) . The general construction of the amphopod mandibular apparatus varies little (e.g. Dennell 1933 , McGouther 1983 . This allows the spicules to slip easily over the molar surfaces, lessening the chance of breakage. Also, the molar processes are shaped so that when the mandibles close, the molars from a short, tube-like space ('T' in Fig. 1: 8) . This would align the spicules parallel to the long axes of the esophagus. A possible mucus secretion from the gland-ducts on the upper lip would coat the spicules, and aligned and coated spicules could then be swallowed without injury. Connes (1967) reported that the sponge Tethya lyncurium forms galls in response to the amphipod 
